Abstract Currently in Japan, differentiated-type gastric submucosal invasive cancers \500 lm with negative lymphovascular involvement are included in expanded pathological criteria for curative endoscopic treatment. This categorization is based on a retrospective examination of surgical resection cases in which patients suitable for such expanded criteria were determined to have a negligible risk of lymph node metastasis. We performed endoscopic submucosal dissection on a 66-year-old man with early gastric cancer in June 2004, and pathology revealed a well-differentiated adenocarcinoma, 16 9 8 mm in size, minute submucosal invasion depth (100 lm), and negative lymphovascular invasion or ulceration as well as tumorfree margins, so the case was diagnosed as a curative resection. In this case, however, local recurrence and distant metastasis resulted in August 2011. The patient received systemic chemotherapy but died of gastric cancer 23 months after recurrence.
Introduction
Endoscopic submucosal dissection (ESD) has become widely used as a minimally invasive treatment for early gastric cancer (EGC) that has negligible lymph node metastasis. The expanded pathological criteria of endoscopic treatment based on retrospective examinations of surgical resection cases had been accepted [1] [2] [3] . However, we experienced for the first time a case of local recurrence and distant metastasis following ESD resulting in a pathologically curative resection of minute submucosal (SM1, \500 lm from muscularis mucosa) gastric cancer.
Case report
A 66-year-old man was admitted for the treatment of EGC in June 2004. There was no medical history of other malignant tumors. The lesion was preoperatively diagnosed as a type 0-IIa well-differentiated adenocarcinoma limited to mucosa, 20 mm in size, with an ulcer scar on the lesser curvature of the middle gastric body (Fig. 1a) . ESD was performed on this lesion, resulting in an en bloc resection. Pathological examination of 2-mm-interval slices from the entire specimen revealed well-differentiated adenocarcinoma, 16 9 8 mm in size, SM1 invasion depth (100 lm from muscularis mucosa), and negative lymphovascular invasion or ulceration and no undifferentiated-type component as well as tumor-free margins (Fig. 1b) . This lesion fulfilled the expanded pathological criteria and was diagnosed as a curative resection.
He was followed up by annual esophagogastroduodenoscopy (EGD). Annual computed tomography (CT) or endoscopic ultrasonography (EUS) was also performed for the first 4 years after resection. Every CT or EUS between 2004 and 2008 indicated no evidence of metastasis. A metachronous gastric cancer was found on the posterior wall of the upper gastric body in June 2008 and was again removed by ESD. The resected specimen revealed intramucosal well-differentiated adenocarcinoma, 17 9 14 mm in size, negative for lymphovascular invasion or ulceration, as well as tumor-free margins. Helicobacter pylori infection was positive and successfully eradicated at that time. The last EGD showed only an ulcer scar at his previous site of ESD in December 2010 (Fig. 2) .
In August 2011, the patient underwent EGD for the evaluation of acid reflux and weight loss. The EGD demonstrated irregular ulceration with surrounding wall thickness on the lesser curvature of the middle gastric body, involving the location of the initial ESD scar (Fig. 3a) . A biopsy specimen from the ulcerative tumor revealed moderately to poorly differentiated adenocarcinoma (Fig. 3b) . We performed a mutation analysis of TP53 using paraffinembedded specimens of two ESDs and the biopsy taken from the ulcerative tumor. Direct sequencing of polymerase chain reaction-amplified deoxyribonucleic acid revealed a somatic nonsense mutation (c. 1024C [ T, p.R342*) in both the initial ESD and the ulcerative tumor (Fig. 4) . CT showed a thickened gastric wall, multiple enlarged lymph nodes including the paraaortic node, right adrenal gland swelling, and ascites (Fig. 5 ). These findings were suggestive for local recurrence and distant metastasis, considered to be unresectable. Thus, he received systemic chemotherapy, but CT indicated progression of peritoneal dissemination and positron emission tomography indicated multiple bone metastasis. Finally, he died of gastric cancer 23 months after recurrence. in size with ulceration (0/488, 95 % CI 0-0.6 %), intramucosal undifferentiated-type cancer B2 cm in size without ulceration (0/310, 95 % CI 0-0.96 %); and SM1 differentiated-type cancers B3 cm in size (0/145, 95 % CI 0-2.6 %) [1, 2] . This result developed into the current expanded pathological criteria for curative endoscopic resection of EGC [3] . ESD can achieve en bloc resection even for large or ulcerative lesions and allows detailed pathological evaluation [4] . The Japanese gastric cancer treatment guidelines (2010, ver. 3) stated that endoscopic resection for these tumors was regarded as an investigational treatment and ESD should be employed [3] . Excellent long-term outcomes of ESD for EGC that fulfilled the foregoing criteria were reported [5] [6] [7] [8] [9] [10] [11] [12] . Although these were retrospective studies, the expanded pathological criteria have been considered acceptable.
On this favorable trend of ESD for EGC, we experienced for the first time a fatal case of local recurrence and distant metastasis after curative ESD for SM1 gastric cancer. Expert pathologists reexamined the initial ESD specimen using deeper cuts of the paraffin block to assess for undetectable noncurative factors. This reexamination did not reveal any histological noncurative factors such as an undifferentiated-type adenocarcinoma component in the submucosal layer, lymphovascular invasion, or deeper submucosal invasion.
This case had local recurrence after ESD although the resected specimen indicated a histologically tumor-free margin. One possible explanation is that there might have been lymphovascular invasion or deeper submucosal invasion apart from the margin of the initial resected specimen. This growth pattern is not common but it might contribute to the development of a local recurrence. The last EGD 8 months ago indicated no malignancy, and this irregular ulceration was demonstrated just on the initial ESD scar. Furthermore, a mutation analysis of TP53 using paraffin-embedded specimens of the initial ESD and a biopsy taken from the ulcerative tumor revealed the same nonsense mutation. This common mutation was not found in the second ESD. These findings strongly suggested local recurrence after the initial curative ESD rather than metachronous gastric cancer or metastatic tumor that originated from the second ESD.
Oya et al. [13] reported another case of regional lymph node metastasis 49 months after ESD in a patient with SM1 gastric cancer that fulfilled the expanded criteria. The patient's ESD was actually a noncurative resection based on the current version of the treatment guidelines because of a poorly differentiated component with ulceration [3] .
The incidence of lymph node metastasis in patients with differentiated-type SM1 gastric cancer with negative lymphovascular involvement B3 cm in size had been recognized as 0 %, but the upper limit of 95 % CI in the previous study in surgical cases was 2.6 % [1] . The risk of lymph node metastasis for such SM1 gastric cancer could be slightly higher than for the expanded criteria for intramucosal cancer with a 95 % CI upper limit of 0.6-0.96 %. Oda et al. [14] reported a multicenter questionnaire study on long-term outcomes of curative ESD resection for expanded indication in 1,289 patients with EGC. In this study, the percentages of lymph nodes or distant metastasis with more than 5-year follow up was 0.15 % in intramucosal differentiated-type cancers [2 cm in size without ulceration (1/708; 95 % CI, 0.004-0.84 %), 0 % in intramucosal differentiated-type cancers B3 cm in size with ulceration (0/305; 95 % CI, 0-1.26 %), 0 % in intramucosal undifferentiated-type cancer 2 cm in size without ulceration (0/58; 95 % CI, 0-6.38 %), and 1.0 % in SM1 differentiated-type cancers B3 cm in size (2/218; 95 % CI, 0.12-3.55 %: one of the two cases is this case and the other was published by Oya et al. [13] ). This retrospective study also indicated the slightly higher 95 % CI upper limits in SM1 differentiated-type cancers B3 cm than those in differentiated-type intramucosal gastric cancers, except for the small number of undifferentiated-type intramucosal EGC. Careful follow-up is essential after curative endoscopic resection for the expanded pathological criteria, especially in SM1 differentiated-type gastric cancers.
The expanded pathological criteria are believed to be reasonable because of the favorable long-term outcomes of curative ESD [5] [6] [7] [8] [9] [10] [11] [12] . However, all data were retrospective. A few prospective studies were introduced to evaluate the short-term and long-term outcomes of ESD for EGC in Japan [15] [16] [17] . JCOG0607 includes patients who had clinically diagnosed differentiated-type intramucosal cancers [2 cm in size without ulceration or B3 cm in size with ulceration [15] . The sample size is 470 with 5 years of follow-up. Because the estimated number of the EGC subsequently diagnosed as differentiated-type SM1 gastric cancer B3 cm by pathological assessment is expected to be small, this study may not indicate enough evidence for such SM1 cancers. J-WEB/EGC includes preoperative absolute indication as well as expanded indication, and approximately 10,000 patients will be enrolled by 41 institutions for 2 years. The result of this study may indicate the validity of all expanded pathological criteria in future [16] .
This case had local and distant recurrence 74 months after initial ESD. Because recurrence of gastric cancer generally occurs within 5 years in surgical cases and there was no report of recurrence after curative gastric ESD at that time, surveillance CT or EUS was not performed after 2008 [18] . However, Choi et al. [19] analyzed the timing of the recurrence after curative gastrectomy and concluded that early stage and differentiated histological type were significantly associated with late recurrence. In addition, H. pylori eradication might affect late recurrence because that could suppress the growth of gastric cancer [20] . Therefore, careful follow-up longer than 5 years by CT as well as annual EGD may be needed for the patients with EGC that was treated by ESD and met the expanded pathological criteria.
In conclusion, we showed a fatal case of local recurrence and distant metastasis following curative ESD of EGC. The results of a prospective study are warranted to determine whether the expanded pathological criteria can include differentiated-type SM1 gastric cancers.
